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Abstract 
The continuous increase in the level of education in the EU countries is one of the fundamental objectives of the Europe 2020 
strategy. Taking into consideration the fact that the economical efficiency is significantly influenced by the quality of the human 
resource, the level of education of the active population is an important variable in the process of the economic growth. The 
current different politics applied in the EU28 countries 20 years ago had a big structural diversity as a direct consequence 
concerning the level of education of the active population. Based on these findings, the paper analyses the evolution of the 
characteristics of the active population in the EU28 countries on the level of education in the last 10 years, a period which 
includes the economical crisis. The analyses based on official databases show the tendency of increasing the share of the active 
population with tertiary education and the relative stability of those with upper secondary and post-secondary non-tertiary 
education. At the same time the fact that the difference between the countries with high shares of the tertiary education 
attainment level and those with still low shares is continuously increasing is emphasized, the process still being divergent. The 
paper also investigates the convergence in terms of the structure of the active population in EU countries. 
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1. Introduction 
Lisbon and Europe 2020 strategy considers education a priority of the European Union Council’s politics in the 
context of the broader economic and social politics. The principles concerning education have evolved depending on 
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the existing concrete conditions in time and space, depending on the political and ideological framework. There is a 
vast literature about the effect of education on the labour market (Krahn & al., 2000, Pascarella, & Terenzini, 2005, 
Enea, 2011, Edgerton, Roberts & Below, 2012) in which authors address subjects as: social benefits, economic 
prosperity, wages and earnings; employment/ unemployment, productivity, integration, quality of life. 
Currently, education is essential for any economy, because, on the one hand, the relationships between man and 
society become more diverse through education, and, on the other hand, the current society needs a well educated 
workforce in the context of globalization.  In a world like ours, constantly subject to change, to stagnate in terms of 
education is a damaging behaviour, even a dangerous one (Angelescu, 2003). 
Education is important for both the present and the future, offering people knowledge, abilities, and skills to 
participate in social life, to acquire current knowledge, to enable, to integrate or to reintegrate successfully into the 
labour market. The level of education can be used as a measure of the human capital, the educational structure being 
able to be useful information in order to estimate the skills available in a population (Serban, 2012). 
The society of knowledge requires, first of all, a quality leap concerning education, ensured through educational 
processes throughout the entire active life of a person. Education has also become a way of directing the social 
developments and underlies all of the transformations that take place in society. In today’s society, education is the 
system that creates values and norms it imposes and modifies depending on the stage reached by science, technology 
and knowledge. Therefore, any society and any being is the fruit of education, generating effects and results that 
should be above the previous level of knowledge (Dobrescu, 2008). 
On the other hand, the GDP is positive influenced by the factors such the number of graduates from tertiary 
education, the number of immigrants, and negative by the factors such as the employed population level and the 
number of emigrants. The graduates’ contribution shows that there is a capacity of local economies to integrate these 
graduates with positive effects.  The employed civilian population has a significant importance, suggesting structural 
changes against less-qualified labour force and implicitly with lower wages (Cristescu & al., 2013). 
The paper used classification of educational activities based on the International Standard Classification of 
Education (ISCED) with three educational attainment aggregates level: lower secondary education attainment, upper 
secondary and post-secondary non-tertiary education, and tertiary education attainment. 
An important aspect that needs to be highlighted is that the active population with a tertiary education, being the 
object of the analysis, was born in 1950 – 1990 (a period when former communist countries which are now members 
of the EU had specific politics being applied to them), and the active population with upper secondary and post-
secondary non-tertiary education includes the population born after 1990, after the fall of communism and the 
beginning of the transition of the former communist countries to the new economic mechanisms and systems.  
This paper brings information on the impact of the economic crisis about how education is considered in the 
current society development stage, the high level of training being an element which favoring easier crossing of 
turbulence’ periods. 
2. Research methodology 
The research aimed to emphasize the active population’s distribution characteristics in the EU countries by the 
levels of education according to ISCED 1997 for the period of 2005 – 2013, and to ISCED 2011 for the year 2014.  
Three hypotheses were tested: 
x There are significant differences between the structures of the active population by the levels of education 
before and after the economical crisis. 
x The distributions of the active population by the levels of education during the analysed period were 
normally distributed. 
x There are converging processes with the EU media concerning the structure of the active population by levels 
of education. 
The testing of the hypotheses concerning the distribution of the analysed variables was done with the Jarque-Bera 
normality test (Jarque & Bera, 1987). 
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In the case of normal distribution the asymmetry coefficient (Skewness) S=0 and the vaulting coefficient 
(Kurtosis) K=3. 
For the modelling and the analysis of the evolution in time of the active population’s distribution parameters 
according to the levels of education, the linear model was used: 
 2,0~,,ˆ, HVHHH NandRbaytbay     (2) 
In the model (2) the parameter a is the intercept and b is the annually increase of y (active population). The 
values of the parameters were determined with the least square method under the conditions of normality, 
stationarity and heteroskedasticity of H . The confidence intervals for parameters are: 
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The quality of the evaluation of adjustments was performed using the Multiple R parameter: 
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Significance level was 05.0 D . The testing of the statistic hypotheses concerning the environments were 
performed using the t-Test: Two-Sample Assuming Unequal Variances; and for the two dispersions report the F test 
was used: 
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 To process the sets of data statistics package EViews, was used. 
3. Changes in the structure of the active population by the level of education and country 
Although the EU politics concerning the educational system aim to uniform the levels of education and to train 
the active population in the member countries, there are still big gaps between the countries. These are the 
consequences of their own policies concerning the educational system applied 15 years ago.  
3.1. Discrepancies and transformation in between the structures of the active population concerning levels of 
education, before and after the economical crisis 
The biggest discrepancies between the EU28 countries is seen between the shares of the population with less than 
primary, primary and lower secondary education (level 0-2) and with upper secondary and post-secondary non-
tertiary education (levels 3 and 4). 
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Thus, in the case of the population with less than primary, primary and lower secondary education the lowest 
shares, during the last 10 years period, were registered in the Czech Republic (between 7% in 2005 and 4.6% in 
2014) and Lithuania (between 8.4% in 2005 and 4.5% in 2012). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 1 Active population by country and educational attainment level in 2007. Source: authors’ construction base on [1] 
 
On the other extreme there is Portugal (between 71% in 2005 and 51.9% in 2014). In the same period of time the 
EU average share of respondents who had only less than primary, primary and lower secondary education evolved 
between 24.0% in 2007 and 19.5% in 2014. In Romania the share of the population with had only less than primary, 
primary and lower secondary education evolved between 21.5% in 2005 and 19.4% in 2013. 
Concerning the population with upper secondary and post-secondary non-tertiary education (levels 3 and 4) the 
most favourable situation is found in Portugal where their share was between 14.3% in 2005 and 22.5% in 2013. 
The maximum value of share of the population with upper secondary and post-secondary non-tertiary education was 
in Czech Republic (between 78.5% in 2005 and 72.5% in 2014). In Romania the share of the population with upper 
secondary and post-secondary non-tertiary education evolved between 64.8% in 2005 and 58.3% in 2014. 
The population’s structural image of the 28 countries that now form the EU concerning the structure of the active 
population concerning the levels of education, organized after the value of the population’s shares with tertiary 
education (level 5-8) is presented in Fig 1. 
At the EU average, in 2007, 24.0% of the population had only less than primary, primary and lower secondary 
education, 48.9% had upper secondary and post-secondary non-tertiary education and only 27.1% of the active 
population had tertiary education. In terms of the active population’s share, the extreme values were registered in 
Finland (39.9%, with 12.8 percentage points over the EU average) and Romania (14.9%, with 12.2 points under the 
EU average). Out of the former communist countries, only Estonia and Lithuania registered in 2007 shares of the 
population with tertiary education over the EU average.  
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Although in the other former communist countries the active population shares with tertiary education were under 
the EU average, the shares of the population that had at least upper secondary and post-secondary non-tertiary 
education were in between 55% and 65%. These values are the consequence of the similar politics in these countries 
concerning education. 
. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 2 Active populations by country and educational attainment level in 2014. Source: authors’ construction base on [1] 
Analyzing the distribution of the active population according to levels of education, we have to highlight the 
special situations registered in Spain, Greece, Malta, Italy and Portugal. In Spain, which in terms of the population’s 
share with tertiary education, was ranked on the 8th place in EU, almost half of the active population (43.0%) had 
only less than primary, primary and lower secondary education. The most unfavourable situations concerning the 
active population’s level of education from 25 to 64 years old were found in Malta and Portugal where two thirds 
had only less than primary, primary and lower secondary education. 
If in 2007 the structures of the active population between 25 and 64 years old were primarily the educational 
politics’ consequence applied before 1990, in 2014 the transformations registered after the fall of communism, the 
opening of the former communist countries’ borders and the increased market competition is visible. Their direct 
consequences are the significant reductions of the population’s share with a low level of education (Fig. 2).  
From this point of view the significant transformations are registered in Portugal, where the share of the active 
population with less than primary, primary and lower secondary education dropped by 18.1 percentage points, 
increasing both the share of the population with 9.2 percentage points and the one with tertiary education from 
15.5% to 24.4%. Likewise, significant modifications are registered in Malta, Greece and Italy. 
We have to take notice that at the EU average level the reduction of the share of the population with less than 
primary, primary and lower secondary education (from 24.0%, to 19.5%) is found almost entirely in the growth of 
the population’s share with tertiary education (from 27.1% to 33.1%). This can mean a normalization of the active 
population distribution by levels of education. 
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3.2. Testing the  normality  of distributions of active population on education levels 
In order to test the hypothesis of normal population distribution on levels of education we started from the values 
of the active population’s shares by country and educational attainment level registered in 2007 (year before 
economical creases) and 2014 (the last year of the analyzed period) leading to the three distributions for the year 
2007 (S07_N_0_2, S07_N_3_4 and S07_N_5_8) and the three distributions for the year 2014 (S14_N_0_2, 
S14_N_3_4 and S14_N_5_8) parameters: Mean, Maximum (Max.), Minimum (Min.), Standard deviation 
(Std.Dev.), Skewness, Kurtosis, the value of Jarque-Bera Test and the corresponding probability (Prob.). The 
obtained values are presented in table 1. 
The hypotheses tested are: 
H0: The distribution of values is not significantly different from the normal distribution. 
H1: The distribution of values is significantly different from the normal distribution 
Table 1 Results of normality test distribution for active populations’ distribution by attainment level in 2007 and 2014 
 Mean Max. Min. Standard 
Deviation 
Skewness Kurtosis Jarque-Bera Prob. Acc.Ip. 
S07_N_0_2 22.84 70.0 18.0 15.3795 1.6360 5.4169 19.3060 0.000 H1 
S07_N_3_4 49.94 78.0 14.5 16.1502 -0.3225 2.5611 0.7103 0.701 H0 
S07_N_5_8 27.20 39.9 14.9 8.0676 -0.1342 1.6393 2.2440 0.325 H0 
S14_N_0_2 17.61 51.9 4.6 12.0952 1.4984 4.5810 13.3947 0.001 H1 
S14_N_3_4 48.11 72.5 22.8 13.1516 -0.1035 2.3843 0.4921 0.782 H0 
S14_N_3-8 34.29 50.6 19.6 8.7167 -0.0677 1.9110 1.4049 0.495 H0 
Source: authors’ calculations using EViews 
Considering that for S07_N_0_2 and S14_N_0_2 we have Prob=0.000 and Prob=0.001, much smaller values 
than significance level ( 05.0 D ) then the Null hypothesis is rejected. 
For the other four distributions the Null Hypothesis is accepted and, in consequence, these are the normal 
distributions. The statistical significance testing of the Mean and Standard Deviation’s values was done using the z-
statistic test.  
3.3. Testing the convergence of active population education levels 
Starting from the results presented in table 1 we tested the hypothesis concerning the convergence of the active 
population with upper secondary and post-secondary non-tertiary education, and with tertiary education. For these 
three sets of data were built that include the Mean and Standard Deviation and Range for each of them, for the 
period of 2005-2014, their evolutions being described through type (2) models. 
The time evolutions of the distribution’s characteristics of the share of the active population with upper secondary 
and post-secondary non-tertiary education are illustrated in Fig. 3. 
The models’ characteristics are presented in table 2. Taking in account the F and Sing-F values, and t_Stat and 
P_value, both the models’ validity of the hypothesis, and the statistical significance of the models’ parameters value 
are accepted. 
A first observation is the relative stability of the average distribution of the active population with upper 
secondary and post secondary non-tertiary education, this one having the tendency to stabilize itself at around 48%. 
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Fig. 3 Evolutions of Mean, Standard Deviation and Range for the distributions of active population of EU28 from 25 to 64 years with upper 
secondary and post-secondary non-tertiary education; 2005=1. Source: authors’ construction 
 
The reduction of the active population share with this level of training has slowly decreased over the last 10 years 
with approximately 0.21 percentage points annually.  
Table 2 The characteristics of the evolutionary patterns of the active population distributions parameters with upper 
secondary and post-secondary non-tertiary education in the period of 2005-2014 
  Multiple R F Sign_F Coeff. T_Stat P_value Lower 95% Upper 95% 
Mean 0.97063 130.23 0.000 a=50.61 433.4136 8.99E-19 50.34603 50.88464 
    b=-0.21 -11.412 3.14E-06 -0.25819 -0.17139 
Std.Dev 0.969129 123.60 0.000 a=16.91 89.63253 2.68E-13 16.47625 17.34642 
    b=-0.33 -11.1176 3.83E-06 -0.40818 -0.26794 
Range 0.97177 135.74 0.000 a=67.84 72.26128 1.5E-12 65.68154 70.01179 
    b=-1.76 -11.6511 2.68E-06 -2.11197 -1.41409 
Source: authors’ construction 
Given the rather large inertia of the evolution of education levels of the population it is expected that the 
tendency of reduction of the share of the active population with upper secondary and post-secondary non-tertiary 
education with values between 0.17 and 0.25 annual percentage points should continue in the following years as 
well. This affirmation is sustained by the evolution of the Range and Standard Deviation’s variables and whose 
values have declined annually by 1.76 and respectively 0.33 percentage points, something which shows a 
concentration of the shares of the active population’s values in the 28 EU countries around the average. 
Considering these developments, with a probability of 95%, according to the materiality threshold (D=0.05) used 
in testing the models presented in table 2, we can accept the following hypothesis: in the EU28 countries the active 
population shares with upper secondary and post-secondary non-tertiary education is converging towards the EU 
average. 
The development models of the Mean, Standard Deviation and Range parameters corresponding with the 
evolution of the shares of the active population’s distribution with tertiary education in the EU28 countries, the 
models presented in table 3, satisfy both the conditions of validity and the statistical significance of their parameters. 
But the evolution trends (Fig. 4) differs from the active population’s distributions with upper secondary and post-
secondary non-tertiary education.  
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Table 3 The characteristics of the evolutionary patterns of the active population distributions parameters with tertiary 
education in the period of 2005-2014 
  Multiple R F Sign.F Coeff. t Stat P_value Lower 95% Upper 95% 
Mean 0.99301 566.25 0.000 a=24.69 103.3926 8.55E-14 24.13933 25.24067 
    b=0.91 23.7962 1.04E-08 0.82707 1.004567 
Std.Dev 0.96857 121.31 0.000 a=7.81 142.4512 6.6E-15 7.679636 7.932364 
    b=0.09 11.0143 4.11E-06 0.076907 0.117638 
Range 0.83767 18.82 0.0025 a=22.51 26.4999 4.42E-09 20.55424 24.47243 
    b=0.59 4.33787 0.0025 0.278203 0.909676 
Source: authors’ construction 
Of course the continual growth of the EU28 average concerning the active population’s share with tertiary 
education is a positive event, being also one of the EU’s most important goals. Taking these into consideration the 
developments are significant.  In the last 10 years the share of the active population with tertiary education at the 
level of the European average has increased annually with approximately 0.91 percentage points. Considering what 
is highlighted above, the growth is expected to continue in the following years with a value of in between 0.82 and 
1.0 percentage points annually. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 4 Evolutions of Mean, Standard Deviation and Range for the distributions of active population of EU28 from 25 to 64 years with tertiary 
education; 2005=1. Source: authors’ construction 
Although the growth process of the share of the active population with tertiary education was manifested in all 28 
EU countries, the growth rhythm has been significantly different. This is evidenced by the increase in the entire 
analysed period of both the Range parameter values (with an annual average of 0.59 percentage points) and the 
Standard Deviation parameter values (with an annual average of 0.09 percentage points). The increase of the 
Standard Deviation and Variance values highlights a detachment process from the EU average of the values of the 
share of the active population with tertiary education. 
Considering the distribution development of the share of the active population with tertiary education registered 
in the EU28 countries, in the analysed period, we reject the convergence hypothesis and we must accept the gap 
growth hypothesis in between the EU28 countries considering the share of the active population with tertiary 
education. The countries where the share of the active population between 25 and 64 years old have registered, in 
the last 10 years, a slow process of increase in the tertiary education’s share, there is a need, on one hand, to give 
greater attention to the tertiary educational system, and, on the other hand, a stimulation of the active population, 
and more, concerning the tertiary education. Sadly, Romania is at the end of the list in this matter. 
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4. Conclusions 
In the analyzed period were recorded significant discrepancies between active population distributions by level of 
education. However towards the end of the period, the transformations registered after the Fall of Communism, the 
opening of the former communist Countries' borders, and the market, increased competition start to be visible. 
Significant reductions in active population share with less than primary, primary and lower secondary education, 
and increases in the share of active population with tertiary education are recorded. Note that these changes are 
primarily the consequence of education policies in member UE28 countries. It should also be highlighted the 
pressure exerting by the economical crisis on the labour market, increasing competition due to declining of the 
demand. 
On the other hand, the distribution characteristics of the active population of the EU countries by level of 
education reveal that the population distributions with upper secondary and post-secondary non-tertiary education as 
well as tertiary educated population tend to the normal distribution. As regards the distribution of the population 
with less than primary, primary and lower secondary education, its characteristics invalidates the assumption of 
normality, which indicates the existence of reconsideration processes of population regarding  this level of 
education, its share reductions being significant. 
An important conclusion resulting from the analysis undertaken is the significant increase in the share of active 
population (aged 25 to 64 years) with tertiary education. Attention to this level of education in the EU is underlined 
by the fact that since 2011, it covers levels 5, 6, 7 and 8 (short-cycle tertiary education, bachelor's or equivalent 
level, master's or equivalent level, doctoral or equivalent level) to highlight the importance of the place occupied by 
active population with master's or equivalent level, or equivalent doctoral level in economic and social development 
of each member country. 
The economy based on knowledge needs a tertiary educational system that contributes significantly to the 
development of knowledge and skills. People have to prepare themselves for jobs that rapidly change due to the 
dynamic developments in technology and work organization. In the society of knowledge educated people become 
the most important capital that contributes to the formation of national wealth. 
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